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(54) OPTIMUM PATH DECISION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize connection setup delay in 
an access node by selecting an advance calculation path for each 
connection request and calculating the path when the advance 
calculation path is not stored in a path designation database and 
including a process storing it to the path designation database. 
SOLUTION: A path controller 305 calculates an optimum path 
through a network to satisfy one set of given service quality 
designated by the user and to minimize the quantity of network 
resource used to make the communication path complete. Then the 
controller builds up a header for a packet generated at a path 
designating point. As an optimizing criterion, there are the number 
of intermediate nodes, the characteristic of a connection request, 
the link capability in the path, its operating state and number of 
intermediate nodes or the like. The optimum path is stored in a path 
designation database 308 for reuse. 
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(4 2 0) 

[0054] ft^^mmnnTs - T-^t'j >^ 

* T-^jHi, Niklaus WirLh(Icfc^"AlgorithiHS + Dat 
a Structures = Programs" (2 6 4—2 7 4^ — it, Pr 
entice-Hall Inc) t ^ 5 ^< h )V<DX^{ZtE9Hi i\X 

[0 0 5 5] /N°X • x— 
^ttiSTfi, /tX - (4 10) JCttttSnfc/^ 

OfiJKBfi, ^cDlt--h^p n pM*3J:^h^7^ 

* 36ft y-F (4 1 2) 
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(11) 
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20 



/UJ:Og»oy-H© I D 

* A^tt (4 13) 

- h • iM X : «*&ai£«rtt (U7;U 

oT^-h$n^>i^7 h • u--rx<oo5<oB/h 
it) cD^-n-rnic^^TH-^b^xjico^u >^o$b 10 

- (^y*) : W^rftSXtttt (U7 

^'j7W-fA«fit, «»se*ii3E»tt) o-tn-pnjc 

«*KJ:oT«£-rs KffcfMtte. jg 20 

• a*f&*ttl5KMa3t : MJStifc/Uli, ^co^g 

xicHaf*a3ys*«*»'raiatt raai^y^j t^p? 

n«, T&t)%, aaf^^^d<i>fiic:«i»aftT^n 
tf, ffls&ajffcsw-Aftsn*. tr* 

->3><b»£. a9KM0K«£¥fltfl:U *«8Wic/^ 

Sfey-FTtt^U-f 7£ h ■ Ay7 7*<*Bt»S, 7° 
K77 hBiiooffite, *DiBT-*#**»*ma»SE 
£*L<tt*J;itcaWSn*. ^K7 
■5 ha«t4M*IBia3Sa)-HJca:S. 

- t^Uf^ • U^)V <«Wfb) 1ttf-h : ^< 



5. -fen, hr^o-fe*a.Ur->ra)^Btttt, 

-t <D A°X £ ffiffl -T * K V> 3 * h * ft t > (-5 E ffi < 

fttS. »*Ll^jHB«©/^a«i7^^'UXAf4, * 
7°<Z>Sk L fc>&< 6 A'X <SM Ls m&Ltz* 

*y h7-*3S^~~XtCSo*^T, ^tC^TO^fC 
*!Sa * y h 7 - 5 ft* 'J D m ^> C t S ft 1 > « 

#T'^J h 7 7 w y ^7 lctt«fiajffi^« 0 iaT 

na, eaa«i:«*ii***3N^«tt«ccffiEStifc-» 

fflfiBW**- Hli^*5J It- bfz a St feifiJS t L 

WW a n» r sn^t* ic a y y h e«iSfB*-c* a ± 



(12) ftmW- 1 0 - 7 0 5 7 1 
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OtCftoT^S, 

- U7M«fA • byV4 v>7 ■ h : 

• fciAH WBSCfcfxtf-ftif. aM<h»&lc8fc$ft 
h 5 7 -f u/ # 

aa^R^ttws-r* S7 ^ ^ ^ 

• fciAtf, ^<<7)x-^-XH#rft<*:\ 

77 ^ f -e^si r £ & & . 

->3 >&d:**i'*i:"r-&*j«>T**. cmi y- f± 

COT^-tx ■ 'J >9 • <>^^x-7>^(7)v'JT;!/ • t* 
•y h • X MJ-A<£>fcM£fr? fcGDT&O, ^<CDiHHf 
<M# b^fJ mm7s*<1 )VW— t:* <h IQtt 

->a >TtiJ^TCDt>O^STf*S. 30 

• fclXCDX>K • jl— tf|B(0«tt 

- ATM*y h7-^7»^h : ^f^CDi^ai/l 
Try h^-^ . r-^x^-Hi, «6*ftia 
31U >7j7 • ?'(y*$: J Q-y£—b-?Z>CE&X*%Z>o Lfr 

S&U > 77 iS^ftCcfcoT^^So 

• j^Weat-H- U>77 (ATM) tt, 40 
let"***, SfcttATMfiSI-S—tXJcAoTifRSn 

fi (5 3/NW h) -tr;HCA*lTA TM U >t? ±T$siM2 
ft& 0 ATMU^tt, ATMfiiStl— KX«C<fcoTiB 

w s ft z> x tttt<c ctoty-H mftt&n $ n 

1, T3, Elfta ll-r*Ct*«T*S. 50 
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ft/^7h' U>£*fflfflLfttttttfftSft<'>. <fc^5 
nraft/t^ru/ h • U>77{4, pj^g/^u/ h • h 

MiT§t-/^7 K*<*«lC<J>ft<^*>ST* 

OATMU >2£pl&mrtlry b • ] J>? £tf>*l£i*& 
1f#-hU a— !f • ^-*ttMBftUc-»0>ATM 
U >77*5J:^"I^S7N 0 ^r>y h ■ 'J >^£<fct)*5/ b 7 - 
77±£ejMT££S£fc££o c<DJ;?ft'J >77(7>ffl-& 

, ATM ffittttB IC A T M g t* X ^ II «-T ^> fc 

<^Og»gS ; E-H$ffifflnct^t5, i57r 

- ^ SSI WW ^r^ffl T£ C * Z> o 

• h7-^«K«ft (ANR) tt, n^77-> 

v h 7 — 7J7 F*JT£ e ft frtntf ft 6 ft CO It® 

Zm^T&o &rttryb\t* ^<Dm§fefey J -)V Hrt 

h r 7-7 7 j-^^oy,- r ^<h^tc7iy ^ h^ffla-r 

£ U >77co^^^C0 1 JX h^Tt^, ANRti, * 
B^- KT?©»«E-fe 7h77 ^SIKi^— fflTfiftO)^, 

^ hi. ah 0 -|Mg^i^7N°X^faftiOifS^ 

• • X77 bT>ytt3*^ >M*y by — 

c0/^7 h^KrufflttttftBiaij-rsflEjRoRasd 

y-H-C««T— ^*-fey h77^L. BWK:«a-r 
5:iMt^§. ATMfcii»!aS!ii:, • 7, 

•7u/tT>7y^ i vj&&rttry bt, W/^m&UE<D& 

moimmt* ^ommun^mmimmm^^- bt 

• ^mmum^-b (atm) X97 tr> 

71^ y h (4 87NW h(7)^^ a— Ht5A< hC0^\y 
giVCCiEffl/UMVPC) ©ttfflft£€r<StJ, 

ffifflplffi»««©5*<7>ift/h«. y-H i £ j icof^cD 
U >77 1 u ±TISEfflpI*ft»«*Btt 
[ft 9] 



(13) 
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c u r f -c R . u 

* §!1C0U>£ (4 1 4) 

-?-(D/1X±^^l(OU >^<£> I D (^ctAH U >2 - 
t— ZfJIPVDm 1 £> U >^CD7 K l/X) 

* nmm u i 5) 

iCUty 5F3R««iRlll*MiI*cHr*W«l«c: 
o^TteEil 3&#9HSnfcD. 
[0 0 5 6 ] U >^ . 

*tHHt?tt, . x-^u (4 2 o) izt&mznfz 

To 20 

* h^D^ • f-^^-X^'J >^7 I D (4 2 

2) .;iJ>?ID (/zi^H TDBf*JCD'J >2<D7 K 
l/X) H h#DS? • t 1 -^-* (5 0 2) {Ct#ffl$ 

* U >^7^tt (4 2 3): 
[R10] 

C 30 

R. I J 

[gel 1] 



* 3gA°Z (4 2 4) 

U >^ U AX • 7MZt&ttl2tlfcrtZ<D I 

* AX U (4 2 5) 

^(DAXlC&oT*CO'J >^^*S«&C0-eWJ >^<7) 
ID (tzt^Lil, /*7s±CD:&<n i )>2<DV>t7 • 7—7 
)ViH(07 F U-X) so 
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[0 0 5 7 ] j$BJg£^-^-X¥JlS 

a, c^ntt^Miwic (^tAtf, ^0) ^fT^n 
mi r^jg«ffl«»j ^Jio-JSMftssnia 

* ( 1 3 0 0): ^JlitDP^te 

* (1301): eB«3ex-*^-^fc»wsn 
i coAx^im^n^. 

* ( 1 3 0 2): ZL<Drt7.lZfflm?2> rfffSWIHj 

* ( 1 3 0 3) : *<Drt7>tf-&<Uirzfr£?fr$: 

- ( 1 3 0 4) : r^ttBSIBJj # -2 GDfffia* 0 fC 

P$5S£n, ^Jiltex^:/ ( 1 3 0 5) \zm=r1r^o 

^HiteX^y ( 1 3 0 5) izmiT&o 

* ( 1 3 0 5) : 5^X htCctO, «<D/1*tWBBJB 

- ft!i£>Axa*- W»»$nTl>fc^*£\ ¥UI^7 
U f?ihXx^y ( 1 3 0 6) 

( 1 3 0 7 ): fiil(7)/\ 0 X^^$nTl/^il^. 

«B*B« -5r - * ^ - x ic iht^S*o/U ^Ki LB 
an, ^JBtt^T-y^ ( 1 3 0 2) \zm=T-?z>* 

[0 0 5 8 ] AXS^g 
H7fi, rAXfl^J jftW3S:«nBI*«LTt^ 
C©^«tt»tt-fey h7^ :/*ico*tftB$ns. /I 

-^-X££SU d©K*S:«IJE"r*^tt< t fc 1 

U iliRLfcAXOUX h£S P<hT5. 

* (7 0 0) : ^NR0)n$6 

* (7 0 1): AX • ^©SSRlZjiD, 3£3< 
$tim;- HZffl^X*«"TT»C»WSnTlr^^ 

£ •answer*. 

- /ix • 5=— ^hca****— at&ss$nT^fj:^is 

5R^«H^7U, f?ihXx^y ( 7 0 2) T^Tt^c 

(7 0 3) : 1 OCO/lX^f Tilt&nrt 

SftT^S*^, »»SftT^S»l (0/\ fl Xp^V\°7v • 

* ( 7 0 4) : ^X MCcfcO, /N°X • t 1 — ^HC» 
«Sftft/UpO«ftt (4 13) *«fi**«»S"rs^i: 

- /U0W± (4 13) *«»3R*»JEbtt^»ft t C= 
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mtTsTVf (7 0 5) \Z&ft?Z>. 

- (7 0 6) : /tX<0»tt^B3RS:8»a-r*«^- 

* (7 0 7) : f-XMCcfcD. y-H i £ j <h(7)Pp^ 
[ftl 2] 
[R13] 



IBtt^T-y^ (7 0 5) t»ff-r*. 
(iXr^^ (7 0 8) lCf£ff-f5o 

* (7 0 8) : xXMC«fcO, /UprtlZitt^ 20 

(709) : 36aE-r^# , j>^**-tnei±flFffi'r 
*>«£\ /upi*i<d*©u >^ 1 ij a?u >/7 . x-"^;u 

^£MJtfcl£tU fitt^ry^ (7 0 7) izmrTZo 

- (7 10) : SSt^g'J >^#**l£U:flFfiEL 

/t*ptiE#*i(tfiU 2l4RL*:/tX<DUX 
h S PCM^^, flliXfy^ (7 0 5) tC^fT 

* ( 7 0 5) : ^x h»c«fco,.K*anfc**y- 

- (7ii) : ^n&±<D^7.m&mzftT^z>m 

Xf7^ (7 0 4) \zm=rTZ>o 
fy^ (7 12) lC*£fff 

* (7 12) : rXhCi:D> IKL^:/U(?)UX 

- UX h 

l>. *«i*7U ^lhX^^7° ( 7 0 2) 40 

-e»yra. ^ic/sxiiiR^a-fexti, asics-jv^ 

(C J: 0 SttJSSt?- 3? ^ - X ic ftffi 2 n * /1 X 

- (7 13) : UZh^tWj:^^, SP\*W 

7tTl, tHkXr-y? (7 14) T*7f§. 
[0 0 5 9 ] /IXtfrSfl so 
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* (8 0 0) : ^JBOBfltt 

* (801) : rXhlZJzD. fHICUfc^^^TT 
fcSttlifcx- * ^-x tct&Jd Sht^**£5** W 

ffihXT-y^ (8 0 2) T«7T^o 
(8 0 3) \zm=ft2>o 

* (8 0 3) : xXMCcfcO, fieSJBS?-^^- 

- (8 0 4) : £#«B#-Wj:0«£, ffl#flf« 

^jumax^v:/ (805) KStfyrs. 

- f-K^fy^ (8 0 5) (C 

* (8 0 5) : B'J>^i'J>^ • t 1 -^;!/ (4 
2 0) ict&jfl^n*. U>£IFl@te, /UJ:(0*G)U> 
^ (4 2 5) ©7 H i i t i^tllM tl^ 0 
A°Xte. *J>? - (4 2 0) [*]<Dmm(Dmi<D 

mm (414) <z>7 Kuxicj;^ «neaiR«cu>^s 

* (8 0 6) :• /UCHit-SU >27j&*h#n>* • 
T«, H 1 2 &#flg£n/2:^o 

* (8 0 7) : /U^tt (4 13) fih^Dy-r 

«f4S7U fflt^x-j/:/ (8 0 8) T$^7-Tao 
[0 0 6 0] WMtex-^-XJESS 

(4 10) «C"rT(c»iWStiTl^^^*Hliff"rsfca& 

ic, «ibw*ot !» w (c m'n sns i L i » * x * & & . 
tc & b ft i< > <t 5 ic r £ ic »«a**% t ic m 

1. r^#A-xitl?j 
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[0 0 6 1 ] SB«£x-$^-XM»r^n*X#i&* 

* ^ -t n-en £ o ^ t« »/tx * l fc *t n tf & b ft 

X £ 1 1 » L ft 1 1 n ft b ft C ^ ^ <2f "5 fr<D ffl ^^7tS 
[0 0 6 3] ® fi^r-^ n/tt^t 

[0 0 6 4] fW/r*fftJ( 

TfTtotiSo L*>U gBJ&^x-^-Xlc-TTlcft 
ffl^nT^S/IXtf^USIl <£>U »J 

>^^fty-H^fi'J >^ttH*!Sn«c^. CCD 

[0065] ixwn^mmmn-mvzmft 

i^lTt^o £ffiT^#?iff/\ 0 X£P£:U gBi so 

glzm'rtT^Z'X&mE&N P R £-r*. 

* (9 0 0) : 3MH®BHtt 

* (901) : xX HCcfcD, AXPa*^(B365teK: 
(9 0 2) lzm=fTZ>o 

- (9 0 3) : AX#0^cofc<D-e&£i8'g\ ft# 

fflLT«BJ6*x-^^-xic»*i*na. #(c> 40 
-fcXIiXT-y:/ (9 0 4) tC&ff-f&o 

* (9 0 4) : fX hlCcfcO, ISKffiffix-^^- 

- (9 0 5): ^^-r^^/N°X^ni^Ji#ffiT^ 

ig£ , P ttfiB JB j£ x - * ^- x icIMrt $ in * <d; \° x 

^£5^TAxicft£o SCflli^TL, ffikXxu/:/ 
(9 0 7) Tl?7tOc so 
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- (9 0 6) : j£ST^#/tX#^ft«±^ffiLft 

AX £ Ji U^K l > N P R tt«ffiW^;*f|-JiE#«*ffi 
To #tcyP-feXte^7U MXf^y (9 0 7) T 

* (9 0 2) : xXRC<J;D* SBfg^x-^^- 

- (9 0S) : £^T^/w^n^±^rt& 

ptt«B»56x— ^^-xfc»tt*nfc*©^x 

£»L*U ^Hi^Xx^y (9 0 1) tC^fTT^o 

- (9 0 9) : j£3£T^£AX7^nU±#ftLft 

p^^s^^x-^^-xtc^rt^n/c^icD 

/tX£fgb^;U NPR«MftW/^«-»*IH€:»US 
To fJif^T-yy (9 10) \zWu~$% a 

* (910): B10 lC*T?TME«/SXItt»^*to« 

[0 0 6 6] ?§ffi«J/1Xft# 
\Z, h^nv • x— X^z£^^n^o cc^ctoft 
[0 0 6 7] BlOlt »«EW/t^fftff*IB<0-«Wft 

nstsjcsiff-r^s^^ii&NPR t-ra. 

* dooo): mwcDmtfe 

* (1001) : x* HCcfcO. y-KNiMBBS 

^i:»*«istifc / >ft< £fc i ^co/\°xffloo 

- YES6D*£\ ¥lil^T7y (1 0 0 2) JC»ff 

( 1 0 0 3) : NO N^\c7)^ffi^A e X^ 
ffill/T«BISr-*^-X ( c «M SW. ^ Mi « X 

x^:/ (1004) \zm=T-t^>. 

* (1 0 0 4) : xXMC<fc0, h#D$;-x— ^ 

^- x n \z £*-r ^ * y - h bet s ^ £ ? 

- ( 1 0 0 5) : Mt^ty-H^n^iM 

NtthsSn^ • x-*^-Xlctt«Snfcifc 

©y-H^fii^to 5fc<&y-HB:, eBJiffix-^^ 

Jgff y-HlCft^„ ^fC^D'tXI^TL, f?ihXx^ 
7' ( 1 0 0 7). TfTt^o 

- (1006) : *3K-r^#y-i«***nK±#aE 

Uft^JB^, NttS#ny • x-^^-XlctSSfl^nfc 

gi i oy - H npr 

L/^-tc ^tcya-trXfi^TL, ffjJbXx^^ (10 0 
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7) Tf^Tt^c 

* ( 1 0 0 2) : ^XMZcfcO, 

- (loos) : $ft-<^y-i'^nH±M 
(loon {zm=r?z>o 

- (ioo9) : ^3c-r^#y-F^n^±^ffi 

LfrlM§£\ Nte h#a^ • x-^-XfCt&«£n£ 10 
HI 1 (7) / - K £Jg L:^ U NPR te/1X Stttf^JBftS 
l^To ^Wtt^T-y^ (10 10) iC^fff-So 

* (10 10): Hill (C^T/N 0 XMI}-®:^!ii^ 

[0068] 

msm-feT-z^-Ts iz#m sftti^/un (^n 

6 * < ft 8& t L T A A CO h <D T £> S £ > <!£ 3 > £ * J £ T £ fc 

#>\z) ax • t— ^ (4 i o) izfemznr^&rtx 

frofc*B£\ -e^AX^SSJi^x— XtCiSiJP^ 20 
ttt^o j£ffit-^5EfT/tX£P£U SKJI^^— 

?^-7sm.ffiy°ai:7,rfho-mfzftti£ftZ>££\zm 

* (110 0) : ^HlOBBJ& 

* (110 1) : ttjftSnr^-Sttftt^srJH 

* (1102) : 5rX htcj:0, SKfSX&x-^^ so 

- (1103): ^t-^£^x^nw±^£-r 

X' (1 10 4) f8TT5, 

- (1105): *a£-r^#^^^n£Ji±aFfiL 

§1 1 ©/tXICfflfflRjeStl, N P RttfW^XM-JWIH 

(110 4) T**7T3o 
[0 0 6 9] U>i*3Mfr 
111 211, U >^K«r#«©-»Wft8EtlH**bTVi 

£ U > # iz n BM- £ *rt 3B «3Wff n*i*lch#py 

* ( 1 2 0 0): 3MH<D|Htt 

* (1201) : xXhiCcfcO, ««X«*«U>^ so 
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- fWiXry^ ( 1 2 0 2) \zWu^ 
( 1 2 0 3) : YES<D«£\ -£-a>P«fS'J>£0> 

* (1 2 04) : ^X htCckO, mm ] ) >?£MP\ 

- ( 1 2 0 5): U >^^-©f^p7fl|T1^^it 
U >^7 • x-y^ (4 2 0) ^TtO'J >^fg 

±t, rtX • "T" — ~7 )\/ (4 10) F^IT^CD'J >^7£f£ffl 

f7 7" (i 2 o 9) -r^yr-So 

- ( 1 2 0 6): U >i7^ffifflpIfllT**»$, ft 

>^te* ax • f-^u:Wft$nTi^t^t0 
d 2 0 7) izimrzo 

* ( 1 2 0 7) : JfcMU >^J&*h#D>* • 

-xti^s^n^o 

* ( 1 2 0 8) : ffiMU >d7»tt (4 2 3) £f£o 

7 7° (1209) -ctiT-rs. 

* ( 1 2 0 2) : f^M:i:0> KIWJ>^ 

- NO©«S, :7a-teXttS£7U to±7s*rv? (1 
2 0 9) t«TT5. 

- (1210) : YES<£«£, -T^TOHJ >£38 

* (MfiOttfttfl (4 2 3) ) 'J >^^ffi^-r^ 

-r^x^/ix (413) ) mmm^- 

^^-XTIi^n^o *tc:?p-fcXI;£5t7U ffitx 
T77 4 ( 1 2 0 9) TfTt^o 
[0 0 7 0] 

-^-xtctes^n, *y h7-^m^4t^> 

r*C4:}&<1f**. C©««©»fm, »M*litt** 

[0 0 7 1 ] ££a6<hLT. *56^^ffi^tzB8LTWT 

[0 0 7 2 ] (1) fi3l'J>5M2 0 9) JCtoTffiS 
ftftSnftllSCy-K (201-2 0 8) Sr$tr^4r 

S?S^T ? -^^-XrtTrfIfB 
^rc^*^^ST^^^tt©^X^il«T^X^^7° 



(17) 
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^-^rttrTic**aftTi»aii»*»c, Mesas 
wsje^-* »c*»s n^/tx *wtutt- a x ? 

(2) h7-*rt0ttEW*©*»*«, SMItCB 

£OC£*tt«£-r*. ±fi (1) fc:E««>#tt. 

(3) «B»3Ex-i?^-^*C*lfiatlfc**t>»»/t 10 

tfiliifttttRii'rs, ±E (1) (2) lcE*t<0 

(4) mmnm^7stmxLx. jgjRy-K^eoaij© 
ft»^*«tmc*n*c4:ti*«i-r*- ±e (3) ic 

( 5 ) - e> pititt-r'^To** y - k-^cda? 
±e (i) ft^u (4) <D\,*-mfr—mizKM<z>-?jm. 

±e (i) u^i, (5) o^-rn^-«<cE«©*ft. 

(7) jzmmz. &rc\z*y hr?-& <tt> i 

\z#m a nfca-vmn-jf/^^ ^tn, m i;sj« y - 
k t n uae* y - k <iti ooft*/u 

ffsnsctswaiTs, ±e (1) ft^b (6) 
^-rna*-wcE«<B#ffi. 

(8) fltE«B«36x-*^--X*«, *7h7-»llJ 

K«asn. hy-^wjw^y-fe-vict^THW 

It/\°X£2IU 40 

- 365ty— KOI Dt 

- g*; - H^^*5/U±Og 1 0>J >i70 I D 
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- fe^y-K^b^^^/ixfc^oT^ou i 
a, ±b (i) 4i>l (7) ©urn^-wcEK©*" 

(9) ±e (1) (8) ©^-m^-wcE*© 

*ttfe3!«"r-5fc*a)y-K (3 0 0) o 

(10) ±E (9) lcE*£<0y- K (3 0 0) &>PU< 

[0 1 3 #R9!K:J;ai*fcBL-fcy K7u/7' • 7'nt7^ 

ay-KSr^tTiKiS/tiry h£tt*s/ h7-*<BJfcS!tt 
[0 3] *«W^ctSKii«B«fi.«**"rHT*S. 

[04] rj k j: £ ^ - ^ ^ - x mm 

[0 5] KtRds; • ^-^^-^flJit^^-rHTfeS. 
[B6] h#Dv • T-^^-Xi:M^tlf;U >^t# 

[(17] *«WfC<fcS/t^»gR^J«<0»«iaaEnHT* 
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